Istituto di Chimica Industriale del Politecnico di Milano and C.N.R., Centro Nazionale di Chimica delle Macromolecole, Sez. I, Milano, Italy (Z. Naturforsch. 23a, 1661-1664 [1968] ; received 26 April 1968) The mean amplitudes of vibration of methylamine and dimethylamine have been calculated from a previously reported Overlay Valence Force Field. Experimental and calculated C-N mean amplitudes for methylamine are compared and discussed.
Mean amplitudes of vibration can be experimentally determined by electron diffraction studies of gases. They are known to be functions of the force constants 1 and therefore should provide additional information on molecular force fields. However, the large uncertainty of most vibrational amplitudes experimentally determined makes their applicability in the field just mentioned quite questionable 2 . For these reasons, when a "reliable" force field is known, it may be worth-while to derive from it spectroscopic mean amplitudes which can be used as a check on the force field when experimental amplitudes are available or as extra data to be incorporated into an electron diffraction analysis.
The purpose of this paper is to evaluate from an Overlay Valence Force Field previously reported 3,4 the vibrational mean amplitudes of methylamine and dimethylamine. These data should be particularly interesting for methylamine, for which the results of an electron diffraction investigation are available 5 .
Geometry
The molecular geometry adopted in the present work for methylamine and dimethylamine is shown in Figs. 1 und 2 respectively and explained in detail below.
Methylamine Atoms 1, 4 and 5 of Fig. 1 for atoms 1, 2, 3 and 4). The y axis is pointing out of this symmetry plane with atoms 3 and 7 positive.
Dimethylamine
Atoms 3 and 8 of Fig. 2 lie in the plane of symmetry of the molecule. The z axis lies in this plane (z is positive for atoms 1, 3, 6 and 8). The y axis, perpendicular to the symmetry plane, is pointing towards atoms 4, 5, 6 and 7. The x axis has been taken in such a way that the coordinate system is left-handed.
Vibrational mean amplitudes
The cartesian and internal mean square amplitude matrices have been calculated according to the equations 6
where T and L are the transformation matrices from cartesian and internal coordinates to normal coordinates and is a diagonal matrix with the elements:
Here vk is the vibrational frequency in cm -1 , h the Planck constant, c the velocity of light, k the Boltzmann constant, and T the absolute temperature. The mean-square amplitude matrix for distances between non-bonded atoms is given by
where N is the transformation matrix from non bonded distances to internal coordinates. The mean amplitudes of vibration have been evaluated from the mean-square amplitude matrix elements 7 . The results obtained for the molecules studied in the present work are listed in Tables 1  to 4. A comparison between the experimental C-N mean amplitudes of CH3NH2 and CD3ND2 and the calculated ones (see Table 2 ) shows that while the experimental C-N amplitude sensibly changes from CH3NH2 to CD3ND2 (u = 0.0465 ±0.0015 A for CH3NH2; « = 0.0512 ±0.0016 A for CD3ND2, Ref. 5 ), the calculated values do not depend on the secondary isotope effects 8 . However, it should be noted that the large secondary isotope effect present in the experimental data should be considered Tables 3 and 4 should be considered with reservation because the C-H stretching vibrations are strongly affected by anharmonicity and no anharmonic correction on the experimental frequencies has been made.
The influence of the temperature on the vibrational mean amplitude (u) of methylamine has been examined over a small range of temperatures (10-450 °K). A plot of two u values vs. temperature is reported in Fig. 3 . A sensible temperature effect is observed only for the H2 • • • H7 non bonded distance.
